25 



What is claimed is: 



' lY. A compound of the formula 




R 5 

/ 

Y N 

P\,7 



(CR^CR^t-CR 30 ^ JK r6 

Y p-\ 

R' 

wherein A represents the atoms necessary to form one to two fused aromatic rings having 6 
rj atoms in each ring, 34 least one of which is a nitrogen atom, said ring or rings being 
= f optionally further substituted one or more times by alkyl having from 1-6 carbons, alkoxy 
(M) having from 1-6 carbons^trifluoromethyl, halogen, or -L-R x ; or -L-S c ; 

HI X is O, S, Se, NR 15 , or CR 16 ll^ 7 , where R 15 is H or an alkyl group having 1-6 carbons; and R 16 

and R 17 , which may be the sa^ie or different, are independently alkyl groups having 1-6 
i t J carbons, or R 16 and R 17 taken in Combination complete a five or six membered saturated 
SB ring; 

:i \ 

ri aisOorl; \ 

\ 

R 2 is an alkyl group having 1-6 carbons that is optionally substituted by sulfonate, carboxy, 



20 or amino; or R 2 is -L-R x or -L-S c ; or TAIL; or\BRIDGE-DYE ; 



n = 0, 1 or 2; 



Yis-CR3=CR4- ; \ 



p and m = 0 or 1, such that p + m = 1; 



\ 
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3 , R 4 , R 6 , and R 7 are independently H; an alkyl that is saturated or unsaturated, linear or 
brVched, having 1-6 carbons; or a halogen; or a CYCLIC SUBSTITUENT; or -ORs, -SR«, - 
(NKttt 9 ); or TAIL; or BRIDGE -DYE; or ~L~R X ; or -L-S c ; where R 8 and R 9 , which can be the 
same different, are independently alkyl groups having 1-6 carbons; or 1-2 alicyclic or 
5 aromatife rings; or R 8 and R 9 taken in combination are -(CH2)2-V-(CH2)2- where V is a single 
bond, -O-/VCH2-, or -NR 10 -, where R 10 is H or an alkyl having 1-6 carbons; 

\ 

or R 6 and R 7 form a fused aromatic ring -Ru=R 12 -R ls =R 14 - wherein R 11 , R 12 , R 13 , and R 14 
are optionally a^d independently alkyl that are saturated or unsaturated, linear or 
10 branched, having\l-6 carbons; or -OR 8 , -SR 8 , or -(NR 8 R 9 ); or a CYCLIC SUBSTITUENT; or 
a TAIL; or BRIDGBvDYE; or -L-R x ; or -L-S c ; 



R 5 is an alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons; or 
■ i Rs is a CYCLIC SUBSTITUENT; or W is TAIL; or BRIDGE-DYE; or -L-R*; or -L-S c ; or W is 

3jS a pair of electrons; \ 

f il R 30 , R 31 , and R 32 are independently H, Ci-Ce alkyl having 1-6 carbons, cycloalkyl having 3- 

i,jt % 

i l| 10 carbons, aryl, or heteroaryl; \ 



wherein 



p L and BRIDGE are independently a single covalent bond, or a covalent linkage that is 
linear or branched, cyclic or heterocyclic, saturated or unsaturated, having 1-16 
nonhydrogen atoms selected from the group^onsisting of C, N, P, O and S, such that the 

25 linkage contains any combination of ether, thi^ether, amine, ester, amide bonds; or single, 

double, triple or aromatic carbon-carbon bonds; qr phosphorus-oxygen, phosphorus-sulfur 

\ 

bonds, nitrogen-nitrogen or nitrogen-oxygen bonds* or aromatic or heteroaromatic bonds; 

\ 

\ 

R x is a reactive group; \ 
30 \ 



Sc is a conjugated substance; 



TAIL is a heteroatom-containing moiety; \ 

S 
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)YE is a compound of the formula 



2 

(FT) 



a 



A 



(CR 32 =CR 31 )— CR 30 



X 

V 



Y N 

Yp V 



wherein A, X, R2, oc,V Y m , Y P , R3, R4, R5, R6, R 7 , rs, rq, rio, rh ri 2) ri 3> R u ris, ri 6j 
R 17 , Ris, R«», Rao, R2i ; &2 2j r 23) r 24) R3 0> R3i ? R3 2j TAIL, CYCLIC SUBSTITUENT are 
as defined above; 

j}$ that is bound to BRIDGE at one ofR\R 4 , R 5 , R 6 , or R 7 . 

%| 2. A compound, as claimed in Claim 1, having the formula 



15 



y (CR^CR 31 )— CR 30 =^ 



Y- — N 
m 



the formula 





(R 2 ) 
I a 

N 



R 5 

/ \ 



^(CR 32 =CR 3 VcB 3 °^ m j)— ^ 
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W or the formula 




\ 

wherein either a or a P is 1. 



3. A compound, as claimed in Claim 1, wherein TAIL is a heteroatom-contairiijig moiety 
having the formula LINK-SPACER-CAP; \ 

\ 

\ 
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therein 

\ 



LINKSis a single covalent bond, -0-, -S-, or -NR 20 -; where R 20 is H, a linear or branched 



alkyl haWg 1-8 carbons, or R 20 is -SPACER'-CAP'; 



10 



15 



SPACER an^SPACER', which may be the same or different, are covalent linkages, linear 
or branched, cycKc or heterocyclic, saturated or unsaturated, each having 1-16 nonhydrogen 
atoms selected froin the group consisting of C, N, P, O and S, such that the linkage 
contains any combination of ether, thioether, amine, ester, amide bonds; or single, double, 
triple or aromatic carbdn-carbon bonds; or phosphorus-oxygen, phosphorus-sulfur bonds, 
nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic or heteroaromatic bonds; 

A 
\ 

\ 

CAP and CAP', which may be^he same or different, are -O-R 21 , -S-R 21 , -NR 21 R 22 , or 

-N + R 21 R 22 R 23 *?-; \ 

\ 

wherein \ 



1 11 R 21 , R 22 , and R 23 are independently H, or>^a linear or branched alkyl or cycloalkyl having 1-8 
1, carbons, optionally further substituted by hydroxy, alkoxy having 1-8 carbons, carboxyalkyl 
20 having 1-8 carbons, or phenyl, where phenyl is optionally further substituted by halogen, 
' Z hydroxy, alkoxy having 1-8 carbons, aminoalk^l having 1-8 carbons, or carboxyalkyl having 
C J 1-8 carbons; or, one or more of R 21 , R 22 and R 23 , taken in combination with SPACER or 
SPACER' or R 20 forms a 5- or 6-membered aromatic^ heteroaromatic, alicyclic or 
heteroalicyclic ring, the heteroatoms selected from O, N or S; where x ¥~ is a compatible 
25 counterion; \ 



or 



30 



CAP and CAP' are independently 



/ 



-N 



V 



-o -o 



21 



N R 22 



-,23 
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25 




R 23 

A 21 j v /=-N 

H , or ; where R 21 , R 22 , 



R 23 , and *F- a¥e as defined previously. 
\ 

\ 

4. A compound, claimed in Claim 1, wherein each R 2 is independently ethyl or methyl, 
5 each X is independently O or S, each n is independently 0 or 1, and R 30 , R 31 , and R 32 are 

each H. \ 

\ 

\ 

5. A compound, as claimeddn Claim 1, wherein at least one R 3 , R 4 , R 5 , R 6 , R 7 , R 11 , R 12 , R 13 , 
and R 14 is a CYCLIC SUBST^UENT that is a substituted or unsubstituted naphthyl, 

10 phenyl, thienyl, or cycloalkyl haying 3-8 carbons. 

\ 

Q 6, A compound, as claimed in Claim 1, wherein CAP and CAP', which may be the same or 



[n different, are -NR 21 R 22 , or -N + R 21 R 22 Rf wherein R 2 *, R 22 , and R 23 are independently H, or 
^ a linear or branched alkyl or cycloalkyl'liaving 1-8 carbons; R 20 is H or a linear or branched 
15 alkyl having 1-8 carbons; and SPACER and SPACER' are independently linear alkylenes 
having 1-8 carbons; or incorporate a phenylene ring. 

\ 

7. A compound, as claimed in Claim 1, wherein^ 4 is a TAIL or BRIDGE-DYE. 

\ 

8. A compound, as claimed in Claim 1, wherein R 5 i^ a TAIL; or a CYCLIC 

SUBSTITUENT; or BRIDGE-DYE. \ 

\ 

\ 

9. A compound, as claimed in Claim 8, wherein R 5 is a Tk^L or a BRIDGE-DYE, and TAIL 
and BRIDGE incorporate at least one quaternary nitrogen ktom. 



10. A compound, as claimed in Claim 1, wherein each R 3 , R 11 , f^ 2 , R 13 and R 14 is hydrogen. 



11. A compound, as claimed in Claim 1, wherein 
30 R 5 is a linear or branched alkyl having 1-6 carbons; and 
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k halogen, a CYCLIC SUBSTITUENT, -OR**, -SR®, -(NR 8 R 9 ), TAIL, BRIDGE-DYE, -L-R x , 
or -L-Sk 



\ 



\ 

5 12. A compound, as claimed in Claim 1, wherein Sc is an amino acid, a peptide, a protein, a 
polysaccharide^ nucleotide, an oligonucleotide, a nucleic acid, a lipid, a polymeric 
microparticle, a biological cell, or a virus. 

\ 

13. A compound, as claimed in Claim 1, wherein Sc is an oligonucleotide, a nucleic acid, or 
10 a DNA-binding protein. 



14. A compound, as claimed in Cl\im 2, wherein 



m 



each X is O; 

each n is independently = 0, 1, or 2; 



each m = 1; 



W each R 30 , R 31 , and R 32 are H; and 



R 5 is a linear or branched alkyl having 1-6 carbons, a TAIL^a CYCLIC SUBSTITUENT, or 
BRIDGE -DYE, 
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fluorescent complex comprising a nucleic acid polymer non-covalently associated with 
one o^more dye molecules, which may be the same or different, having the formula 



A 



(R 2 ) 



a 



-N 



FT 

/ 

(CR^C^VCR 30 ^" 1 ^ 




AO 



20 



wherein A represents the atoms necessary to form one to two fused aromatic rings having 6 

\ 

atoms in each ring, at least onle of which is a nitrogen atom, said ring or rings being 

\. 

optionally further substituted ohe or more times by alkyl having from 1-6 carbons, alkoxy 

having from 1-6 carbons, trifluoroixxethyl, halogen, or -L-R x ; or -L-S c ; 

\ 
\ 
\ 

X 

X is O, S, Se, NR 16 , or CR 16 R 17 , where 1| 15 is H or an alkyl group having 1-6 carbons; and R 16 
and R 17 , which may be the same or different, are independently alkyl groups having 1-6 
carbons, or R 16 and R 17 taken in combination complete a five or six membered saturated 



ring; 



a is 0 or 1; 



\ 



Y 



R 2 is an alkyl group having 1-6 carbons that is optionally substituted by sulfonate, carboxy, 

or amino; or R 2 is -L-R x or -L-S c ; or TAIL; or BRIDGE-!^ YE; 

\ 

n = 0, 1 or 2; \ 

\ 
v 

Yis-CR 3 =CR4- ; \ 



25 p and m = 0 or 1, such that p + m = 1; ^ 

\, 
\ 

R 3 , R 4 , R 6 , and R 7 are independently H; an alkyl that is saturated or unsaturated, linear or 
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* 



branched, having 1-6 carbons; or a halogen; or a CYCLIC SUBSTITUENT; or -OR**, ~SR 8 , - 
(NR s R%or TAIL; or BRIDGE-DYE; or -L-R x ; or -L-S c ; where R 8 and R 9 , which can be the 

same or different, are independently alkyl groups having 1-6 carbons; or 1-2 alicyclic or 

\ 

aromatic rings; or R 8 and R 9 taken in combination are -(CH2>2-V-(CH2)2- where V is a single 



bond, -O-, -CHk-, or -NR 10 -, where R 10 is H or an alkyl having 1-6 carbons; 

\ 

\ 



or R 6 and R 7 form a fused aromatic ring -Rii = R12_ri3 = ri<l_ wherein R 11 , R 12 , R 13 , and R 14 
are optionally and iridependently alkyl that are saturated or unsaturated, linear or 
branched, having 1-6 ck^bons; or -OR 8 , -SR S , or -(NR 8 R 9 ); or a CYCLIC SUBSTITUENT; or 

10 a TAIL; or BRIDGE-DYE; or -L-R x ; or -L-S c ; 

\ 

R 5 is an alkyl that is saturat^ or unsaturated, linear or branched, having 1-6 carbons; or 
R5 is a CYCLIC SUBSTITUEN^; or R 5 is TAIL; or BRIDGE-DYE; or -L-R*; or -L-S c ; or Rs is 
h t a pair of electrons; \ 

m \ 

XI R 30 , R 31 , and R 32 are independently EQ C1-C6 alkyl having 1-6 carbons, cycloalkyl having 3- 
I II 10 carbons, aryl, or heteroaryl; \ 

\ r? "\ 

h ' i: : \ 

11 wherein \ 
20 \ 

1 1 L an d BRIDGE are independently a single covalent bond, or a covalent linkage that is 

□ linear or branched, cyclic or heterocyclic, saturate^ or unsaturated, having 1-16 

r ^ nonhydrogen atoms selected from the group consisting of C, N, P, O and S, such that the 

linkage contains any combination of ether, thioether, ajnine, ester, amide bonds; or single, 

\ 

25 double, triple or aromatic carbon-carbon bonds; or phospihorus-oxygen, phosphorus-sulfur 

bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aroikatic or heteroaromatic bonds; 

\ 

\ 

Rx is a reactive group; \ 

'Si 

\ 

30 S c is a conjugated substance; 

'a 

TAIL is a heteroatom-containing moiety; \ 
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DYB_ is a compound of the formula 

\ 
\ 
\ 

\ 2 
^ (R ) 5 
\ I a R 
\ / 
N Y N 

' % " " ,30__/ m A\ R 6 

Ft'' 



A f \==(CR 32 =CR 31 ) — CR 2 



\ 



wherein A, X, R2, o\ n, Y m , Y P , R 3 , R 4 , R 5 , R 6 , R 7 , R8, R9, R 10 , R", R™, R", Ris, Rie, 
R", Ris, R1 9 , R 20 , R2i^22, R23, R24 ? R 3 0> rsi, R3 2} TAIL, CYCLIC SUBSTITUENT are 

as defined above; \ 

\ 

\ 
\ 

that is bound to BRIDGE at one oi^R 3 , R 4 , R 5 , R 6 , or R 7 . 

16. A fluorescent complex, as claimed i^i Claim 15, wherein the nucleic acid polymer is a 

\ 

chromosome, or a natural or synthetic oligonucleotide. 

\ 

17. A fluorescent complex, as claimed in Clai^i 15, wherein said complex is present in an 
electrophoretic matrix or in a flowing medium. \ 

\ 

\ 

18. A fluorescent complex, as claimed in Claim 15, \^ierein said nucleic acid is obtained 

\ 

from a biological fluid. \^ 

19. A fluorescent complex, as claimed in Claim 15, wherein said complex is enclosed in a 
biological structure, or present in an aqueous or aqueous miscible solution. 



20. A fluorescent complex, as claimed in Claim 19, wherein said cokiplex is enclosed in a 
biological structure that is a cell. \ 



21. A fluorescent complex, as claimed in Claim 20, wherein said cell is undergoing 

\ 

apoptosis, necrosis, or is in a cycle of growth or cell division. \ 

\ 

\ 
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\ 



22. A fluorescent complex, as claimed in Claim 15, wherein at least one dye molecule is 
substituted by ^LdSc, where Sc is a hapten, a nucleotide, an oligonucleotide, a nucleic acid 
polymer, a protein, or a polysaccharide. 

X 
\ 

23. A compound, as claimel^in Claim 22, wherein Sc is an oligonucleotide, a nucleic acid, o 
a DNA-binding protein. \ 
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24/A composition comprising: 

7 \ 



a) one or more cyanine dyes having the formula 



\ 2 

\ (FT) 5 

\| a y _/ 

A" ^^ ( CR 32 =CR 31 )-CR 30 =( m 3V-R 6 

X \ Y P\ 7 



wherein A represents the atoriis necessary to form one to two fused aromatic rings having 6 

r | atoms in each ring, at least one of which is a nitrogen atom, said ring or rings being 

)f optionally further substituted one or more times by alkyl having from 1-6 carbons, alkoxy 

I JP having from 1-6 carbons, trifluoromethyl, halogen, or -L-R x ; or -L-S c ; 

s| X is O, S, Se, NR 15 , or CR 16 R 17 , where R 15 is H or an alkyl group having 1-6 carbons; and R 16 

■ e ' £ and R 17 , which may be the same or different, are independently alkyl groups having 1-6 

□ carbons, or R 16 and R 17 taken in combination complete a five or six membered saturated 

|ffl5 ring; 

q ocisOorl; 

R 2 is an alkyl group having 1-6 carbons that is optionally substituted by sulfonate, carboxy, 

20 or amino; or R 2 is -L-Rx or -L-S c ; or TAIL; or BRIDGE -DYE; 

\ 
\ 

n = 0, 1 or 2; \ 
Yis-CR3=CR4-; 

25 \ 

V 

p and m = 0 or 1, such that p + m = 1; \ 
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A. 



R^R 4 , R 6 , and R 7 are independently H; an alkyl that is saturated or unsaturated, linear or 
branded, having 1-6 carbons; or a halogen; or a CYCLIC SUBSTITUENT; or -OR*, -SR 8 , - 
(NR 8 R 9 kor TAIL; or BRIDGE-DYE; or -L-R*; or -L-S c ; where R 8 and R 9 , which can be the 
same or different, are independently alkyl groups having 1-6 carbons; or 1-2 alicyclic or 
5 aromatic rinW or R 8 and R 9 taken in combination are -(CH 2 )2-V-(CH2)2- where V is a single 
bond, -O-, -CHS-, or -NR 10 -, where R 10 is H or an alkyl having 1-6 carbons; 

or R6 and R 7 form loused aromatic ring _Rii=Ri2_Ri3 = Ri4_ wherein R 11 , R 12 , R 13 , and R 14 
are optionally and independently alkyl that are saturated or unsaturated, linear or 
10 branched, having 1-6 ckrbons; or -OR 8 , -SR 8 , or -(NR 8 R 9 ); or a CYCLIC SUBSTITUENT; or 
a TAIL; or BRIDGE-DYE; x or -L-R x ; or -L-S c ; 

R 5 is an alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons; or 
H Rs is a CYCLIC SUBSTITUENT; or R5 is TAIL; or BRIDGE-DYE; or -L-Rx; or -L-S c ; or R5 is 
IB a pair of electrons; \ 

SJ \ 

\ 

| ^ R 30 , R 31 , and R 32 are independently H, Ci-Ce alkyl having 1-6 carbons, cycloalkyl having 3- 
I jl 10 carbons, aryl, or heteroaryl; 

20 wherein \ 



□ L and BRIDGE are independently a single covakbt bond, or a covalent linkage that is 
linear or branched, cyclic or heterocyclic, saturatedW unsaturated, having 1-16 
nonhydrogen atoms selected from the group consisting of C, N, P, O and S, such that the 

25 linkage contains any combination of ether, thioether, amine, ester, amide bonds; or single, 

\ 

double, triple or aromatic carbon-carbon bonds; or phosphWus-oxygen, phosphorus-sulfur 

\ 

bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic or heteroaromatic bonds; 
Rx is a reactive group; 
S c is a conjugated substance; 
TAIL is a heteroatom-containing moiety; 



30 
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5 \ 

wherein A, X, W, a, n,Y m , Y P , R 3 , R 4 , R 5 , R s , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , R 13 , R 14 , R 15 , R 16 > 
R", Ria, Ri9, R2 0j R2i, R22 ; r 23j R 24j rso, R 3i ; r 32j TAIL, CYCLIC SUBSTITUENT are 

as defined above; \ 

■ 5 \ 

\j)p that is bound to BRIDGE at one ofRVR 4 , R 5 , R 6 , or R 7 ; 



b) a detergent; and 




□ c) a poly( amino acid), \ 

A \ 

\-z in a cell-free aqueous solution where said detergent is present at a concentration less than 
Jli the critical micelle concentration for that detergent. 

'•s v 

25. A composition, as claimed in Claim 24, where said detergent is an alkyl sulfate or alkyl 
20 sulfonate salt. 

26. A composition, as claimed in Claim 24, wherein said poly(a^ipo acids) are present on 

\ 

or in a solid or semi-solid matrix. \ 

\ 
\\. 

25 27. A composition, as claimed in Claim 26, wherein said matrix is a membrane or an 
electrophoretic gel. \ 
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2&^A^ethod of staining poly( amino acids), comprising the steps of: 




a) combining a sample that contains or is thought to contain a poly( amino acid) with a 
staining mixture that contains one or more dyes having the formula 



/ 

A 

v. 



(R 2 ) 



a 



-N \ 



X 



(CR =CR' 



y p-< 7 



^6 



..^ wherein A represents the atoms ilecessary to form one to two fused aromatic rings having 6 

J atoms in each ring, at least one of which is a nitrogen atom, said ring or rings being 

!l)f) optionally further substituted one or irriore times by alkyl having from 1-6 carbons, alkoxy 

J having from 1-6 carbons, trifluoromethyl, halogen, or -L-R x ; or -L-S c ; 

=M \ 

W X is O, S, Se, NR 15 , or CR 16 R 17 , where R 15 is^ or an alkyl group having 1-6 carbons; and R 16 
h and R 17 , which may be the same or different, k<re independently alkyl groups having 1-6 
;j!5 carbons, or R 16 and R 17 taken in combination complete a five or six membered saturated 
ring; \ 

a is 0 or 1; \ 

\ 

\ 

20 R 2 is an alkyl group having 1-6 carbons that is optionally substituted by sulfonate, carboxy, 
or amino; or R 2 is -L-R x or -L-S c ; or TAIL; or BRIDGE-DYE; \ 

\ 

n = 0, 1 or 2; \ 

\ 

25 Yis-CR 3 =CR 4 -; \ 

\ 
\ 

\ 
\ 

p and m = 0 or 1, such that p + m = 1; \ 
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R 3 , R 4 , R\ and R 7 are independently H; an alkyl that is saturated or unsaturated, linear or 
branched, having 1-6 carbons; or a halogen; or a CYCLIC SUBSTITUENT; or -OR8, -SR 8 , - 
(NR8R9); or TAIL] or BRIDGE-DYE; or -L«R X ; or -L-S c ; where R 8 and R 9 , which can be the 
5 same or different, are independently alkyl groups having 1-6 carbons; or 1-2 alicyclic or 
aromatic rings; or R 8 and R 9 taken in combination are -(CH2)2-V-(CH2)2- where V is a single 

bond, -O-, -CH2-, or -NjR 10 -, where R 10 is H or an alkyl having 1-6 carbons; 

\ 
■a. 

or Rs and R 7 form a fused\romatic ring -R"=Ri2_Ri3 = Ri4_ wherein R 11 , R 12 , R 13 , and R 14 
10 are optionally and independently alkyl that are saturated or unsaturated, linear or 

branched, having 1-6 carbons;\r -OR 8 , -SR 8 , or -(NR 8 R 9 ); or a CYCLIC SUBSTITUENT; or 
a TAIL; or BRIDGE-DYE; or -L-R*; or -L-S e ; 



\ 

1% R 5 is an alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons; or 

m R5 is a CYCLIC SUBSTITUENT; or RETAIL; or BRIDGE-DYE; or -L-R*; or -L-S c ; or R 5 is 

Iff \ 
y a pair of electrons; \ 



\ R 30 > R 31 , and R 32 are independently H, C1-C6 afkyl having 1-6 carbons, cycloalkyl having 3- 

: * \ 

*^ 10 carbons, aryl, or heteroaryl; ^ 

io \ 

: Z wherein \ 



L and BRIDGE are independently a single covalent bondy or a covalent linkage that is 

linear or branched, cyclic or heterocyclic, saturated or unsaturated, having 1-16 

25 nonhydrogen atoms selected from the group consisting of C, P, O and S, such that the 

linkage contains any combination of ether, thioether, amine, ester, amide bonds; or single, 

double, triple or aromatic carbon-carbon bonds; or phosphorus-oxygen, phosphorus-sulfur 

bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic or lieteroaromatic bonds; 

\ 
\ 

30 Rx is a reactive group; \ 

\ 

S c is a conjugated substance; ^ 
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TAIL^|s a heteroatom-containing moiety; 

\ 

DYE is a Compound of the formula 



\ 
\ 



\ o 

\ (FT) 5 

1 ' 



A J \=(CR 32 =CR 31 )— CR 30 =/ 
*--^X \ Y 

\ p V 



Y N 

3; 




wherein A, X, R2, a, n, Y^. Y p , m, R 4 , R 5 , R 6 , R 7 , R 8 , R 9 , R 10 , R 11 , R 12 , R 13 , R 14 , R 16 , R 16 , 
Ri7, Ri8, Ri9 } R2o ? R2i } R22 ? jfcp R24 R30 } R3i 5 R32 ? TAIL, CYCLIC SUBSTITUENT are 

as defined above; \ 



that is bound to BRIDGE at one of R 3 , R 4 , R 5 , R 6 , or R 7 ; 

H \ 

hn b) incubating the combined mixture for a tiirie sufficient for the dye in the staining mixture 

□ to associate with the poly(amino acid) in the sample mixture to form a dye-poly(amino acid) 

;i5 complex that gives a detectable optical response toon illumination; 

:j \ 

,s Si. ^ 

1 " 



d) illuminating said dye-poly( amino acid) complex; and 

e) observing said detectable optical response. 



29. A method, as claimed in Claim 28, further comprising hating the sample mixture prior 
to combining with the staining mixture, or heating the combined mixture. 

30. A method, as claimed in Claim 28, further comprising removing, destroying, or 

25 dispersing below the critical micelle concentration any biological membranes that are 

\ 

present in the sample mixture. \ 

\ 
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\ 

31. A i^ethod, as claimed in Claim 28, further comprising adding an anionic detergent to 

•— •» 

32. A method^as claimed in Claim 31, wherein said detergent is an alkyl sulfate or alkyl 

\ 

5 sulfonate salt having 6-18 carbons; that is present in a concentration of less than 0.1% by 

\ 

weight. \ 

\ 

33. A method, as claimed in Claim 28, wherein said detectable optical response is a 
colorimetric response. \ 

10 ■ \ 

34. A method, as claimed in <31aim 28, wherein said detectable optical response is a 
fluorescence response. ^ 



X 



35. A method, as claimed in Claim further comprising quantitating said poly(amino 

acid) by measuring said detectable optical response and comparing said measurement with 

\ 

a standard. \ 

\ 
\ 

36. A method, as claimed in Claim 28, furtll^r comprising electrophoretically separating 

\ 

the sample mixture before, after, or while it is^combined with the staining mixture. 

\ 

37. A method, as claimed in Claim 28, further comprising transferring the sample mixture 
to a solid or semi-solid matrix before or after combining with the staining mixture. 



38. A method, as claimed in Claim 28, further comprising adding an additional reagent to 
25 the sample mixture, the staining mixture, or the combined^mixture. 



\ 
\ 

\ 



\ 
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% method of staining nucleic acids, comprising 



a) combining a sample that contains or is thought to contain a nucleic acid with a mixture 
containing dye compound of the formula 




(CR 32 =CR 31 )— CR 30 
n 



Y — N 



wherein A represents the atoms necessary to form one to two fused aromatic rings having 6 
Jj atoms in each ring, at least on^of which is a nitrogen atom, said ring or rings being 
P optionally further substituted ori<* or more times by alkyl having from 1-6 carbons, alkoxy 
I having from 1-6 carbons, trifluoromethyl, halogen, or -L-R x ; or -L-S c ; 



ul X is O, S, Se, NR 15 , or CR 16 R 17 , where is H or an alkyl group having 1-6 carbons; and R 16 

□ and R 17 , which may be the same or diffei^nt, are independently alkyl groups having 1-6 

15 carbons, or R 16 and R 17 taken in combination complete a five or six membered saturated 

«~ ring; \ 



a is 0 or 1; \ 

\ 
\. 

20 R 2 is an alkyl group having 1-6 carbons that is optionally substituted by sulfonate, carboxy, 
or amino; or R 2 is -L-R x or -L-S c ; or TAIL; or BRIDGE-DYE; 

\ 

n = 0, 1 or 2; \ 
25 Y is -CR 3 =CR 4 -; \. 

V 

V. 

p and m = 0 or 1, such that p + m = 1; \ 
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\ 

R 3 , R 4 ,^ 6 , and R 7 are independently H; an alkyl that is saturated or unsaturated, linear or 
branched ?x having 1-6 carbons; or a halogen; or a CYCLIC SUBSTITUENT; or -OR 8 , -SR 8 , - 
(NR 8 R 9 ); or\AIL; or BRIDGE-DYE; or -L-R x ; or -L-S c ; where R 8 and R 9 , which can be the 
5 same or differ&it, are independently alkyl groups having 1-6 carbons; or 1-2 alicyclic or 
aromatic rings; oi\R 8 and R 9 taken in combination are -(CH2)2-V-(CH2)2- where V is a single 
bond, -0-, -CH2-, or^-NR 10 -, where R 10 is H or an alkyl having 1-6 carbons; 

\ 

or R 6 and R 7 form a fused^aromatic ring -R"=R 12 -R 13 =R* 4 - wherein R", R™, R 13 , and R 14 
10 are optionally and independently alkyl that are saturated or unsaturated, linear or 

branched, having 1-6 carbon\or -OR 8 , -SR 8 , or -(NR 8 R 9 ); or a CYCLIC SUBSTITUENT; or 
a TAIL; or BRIDGE-DYE; or -L-R x ; or -L-S c ; 

\ 

1% R 5 is an alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons; or 
m R 5 is a CYCLIC SUBSTITUENT; or R\is TAIL; or BRIDGE -DYE; or -L-R x ; or -L-Sc; or R5 is 
a pair of electrons; \ 

" \ 

!J! R 30 , R 31 , and R 32 are independently H, Ci-Ce alkyl having 1-6 carbons, cycloalkyl having 3- 
10 carbons, aryl, or heteroaryl; 



wherein ^ 



i v 

L and BRIDGE are independently a single covalent bond, or a covalent linkage that is 
linear or branched, cyclic or heterocyclic, saturated or unsaturated, having 1-16 

25 nonhydrogen atoms selected from the group consisting of C,N^, P, O and S, such that the 

\ 

linkage contains any combination of ether, thioether, amine, ester, amide bonds; or single, 

\ 

double, triple or aromatic carbon-carbon bonds; or phosphorus-oxygen, phosphorus-sulfur 
bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic or ^eteroaromatic bonds; 

30 R x is a reactive group; \ 

\ 

S c is a conjugated substance; \ 
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TAIL is a heteroatom-containing moiety; 

\ 

DYE is a\ompound of the formula 



\ (R ) 5 

... / 
■H Y — N 

32 ^ o 30 / m ~\\ D 6 



A JT )=(CR 32 =CR 31 ) 1 



wherein A, X, W>, a, n, Y m ,Y p , R 3 , R4, Re, Re, rt, rs ? R9 , Rio, R n Ri2, ru ru rw rm 
R", Ri8 ? Ri9 ? R2o ? R2i ? R 22 ? R23 ? R24 ? R3o ? R 3i ? R3 2> TAIL, CYCLIC SUBSTITUENT are 
as defined above; 

that is bound to BRIDGE at one of R 3 , R 4 , R 5 , R 6 , or R 7 ; 



l n b) incubating the sample and mixture for a time sufficient for the dye compound to combine 
□ with the nucleic acid in the sample to form one or more dye-nucleic acid complexes that give 
i s jj5 a detectable fluorescent signal. \ 

!:1 40. A method of staining nucleic acids, as claimed in Cl^im 39, wherein said sample or said 
mixture comprises an electrophoretic gel. \ 

v 

\ 

20 41. A method of staining nucleic acids, as claimed in Claim 39^ wherein the sample 

\ 

comprises a biological fluid. \ 

\ 

42. A method of staining nucleic acids, as claimed in Claim 39, wherajn the sample 
comprises cells. \^ 

\ 

43. A method of staining nucleic acids, according to Claim 39, where the sample comprises 
cell-free nucleic acids. \ 
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kit, comprising: 



a) a compound of the formula 



\ 



2 

(FT) 



a 



FT 



wherein A represents the atonf^necessary to form one to two fused aromatic rings having 6 

atoms in each ring, at least one d^which is a nitrogen atom, said ring or rings being 

\ 

optionally further substituted one more times by alkyl having from 1-6 carbons, alkoxy 
having from 1-6 carbons, trifluoromel^yl, halogen, or -L-R x ; or -L-S c ; 



X is O, S, Se, NR 15 , or CR 16 R 17 , where R 15 !^H or an alkyl group having 1-6 carbons; and R 16 
and R 17 , which may be the same or differentW-e independently alkyl groups having 1-6 
carbons, or R 16 and R 17 taken in combination complete a five or six membered saturated 
ring; 



a is 0 or 1; 



20 



R 2 is an alkyl group having 1-6 carbons that is optionally Substituted by sulfonate, carboxy, 
or amino; or W is -L-R x or -L-S c ; or TAIL; or BRIDGE-DYE^ 



n = 0, 1 or 2; 



25 



Yis -CR 3 =CRS 

p and m = 0 or 1, such that p + m = 1; 
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R 3 , m, R 6 , and R 7 are independently H; an alkyl that is saturated or unsaturated, linear or 
branch^, having 1-6 carbons; or a halogen; or a CYCLIC SUBSTITUENT; or -OR*, -SR 8 , - 
(NR 8 R 9 ); or TAIL; or BRIDGE -DYE; or -L-R x ; or -L-S c ; where R 8 and R 9 , which can be the 
same or different, are independently alkyl groups having 1-6 carbons; or 1-2 alicyclic or 
5 aromatic ringi; or R 8 and R 9 taken in combination are -(CH2)a-V-(CH2)2- where V is a single 
bond, -0-, -CH2-, ^r -NR 10 -, where R 10 is H or an alkyl having 1-6 carbons; 

or R 6 and R 7 form a fused aromatic ring -Ru=Ri2-Ri3=Ri4- wherein R 11 , R 12 , R 13 , and R u 
are optionally and independently alkyl that are saturated or unsaturated, linear or 
10 branched, having 1-6 carbons; or -OR 8 , -SR 8 , or -(NR 8 R 9 ); or a CYCLIC SUBSTITUENT; or 
a TAIL; or BRIDGE-DYE; or -L-R x ; or -L-S c ; 

R 5 is an alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons; or 
I! R5 is a CYCLIC SUBSTITUENT; or R 5 is TAIL; or BRIDGE-DYE; or -L-Rx; or -L-S c ; or W is 

3.5 a pair of electrons; \ 

\ 



R 30 , R 31 , and R 32 are independently H, Ci- Cfealkyl having 1-6 carbons, cycloalkyl having 3- 



10 carbons, aryl, or heteroaryl; 



20 wherein \ 

ni \ 
::::: \ 

L and BRIDGE are independently a single covalent bbjjd, or a covalent linkage that is 
linear or branched, cyclic or heterocyclic, saturated or unsaturated, having 1-16 
nonhydrogen atoms selected from the group consisting of 6^N, P, O and S, such that the 
25 linkage contains any combination of ether, thioether, amine,\ester, amide bonds; or single, 
double, triple or aromatic carbon-carbon bonds; or phosphorus^xygen, phosphorus-sulfur 
bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic hr heteroaromatic bonds; 

\ 

R x is a reactive group; Y 
30 \ 
S c is a conjugated substance; \ 

\ 
■% 

\ 

TAIL is a heteroatom-containing moiety; \ 

\ 
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\ 



DYE f^a compound of the formula 

\ 

\ 



% / 




wherein A, X, R 2 , a, ri^Y m , Y P , R«, R*, Re, Re, R 7 , Rs, r«, Rio, rh, Ri2, ris, ru rib, rig, 
R 17 , Ris, Ri9, Rso, R2i } rs^. Rss, R24 s R3o ? R3i ; R32 ? TAIL, CYCLIC SUBSTITUENT are 
as defined above; 



:;ip that is bound to BRIDGE at one of R 3 , R* R 5 , R 6 , or R 7 ; 

, '% wherein said compound is present as a stocKsolution. 

k \ 

S 45. A kit, as claimed in Claim 44, further comprising a buffer suitable for dilution of the 

15 stock solution. \ 



46. A kit, as claimed in Claim 44, further comprising a fluorescence standard, a nucleic 
acid, a poly( amino acid), an additional detection reagent, a\ilicon chip, a glass slide, or any 



25 



combination thereof. 



47. A kit, as claimed in Claim 44, wherein the additional detectiori^reagent is an organelle 
stain, an immunoreagent, a drug, an enzyme, or an enzyme substratk 

\ 
\ 

\ 
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